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/DSLQVND\D 76 HW DO E\ JHRSK\VLFDO VXUYH\ JHRORJLFDO VWUXFWXUH RI GHHS KRUL]RQV DQDO\VLV RI VWUXFWXUDO DQG
WHFWRQLFSRVLWLRQRIWKHEDVHPHQWDQGVXUURXQGLQJDXODFRJHQGHSUHVVLRQVIURPJHRG\QDPLFSRVLWLRQ7KHFU\VWDOOLQH
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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FU\VWDOOLQH EDVHPHQW RI WKH 5XVVLDQ SODWH ZDV DQ LQHUW JHRORJLFDO IRUPDWLRQ &XUUHQWO\ EDVHG RQ JHRORJLFDO
JHRSK\VLFDO DQG VHLVPRORJLFDO VWXGLHV ZH FDQ FRQFOXGH WKDW WKHUH DUH DFWLYH JHRG\QDPLF SURFHVVHV ZLWKLQ WKH
EDVHPHQW$VDFRQVHTXHQFHRIDFWLYHJHRG\QDPLFSURFHVVHVLQWKHUHJLRQYHUWLFDODQGVXEKRUL]RQWDOVWUHVVHVZHUH







DQG XOWUDGHHS GULOOLQJ DQG DQDO\VLV RI VHLVPLF SURILOHV LW ZDV HVWDEOLVKHG WKDW WKH VXEVWDQFH RI WKH FU\VWDOOLQH
EDVHPHQW RI WKH 7DWDU DUFK KDV XQGHUJRQH D FRPSOH[ HYROXWLRQ 7KHUH DUH WKH IROORZLQJ VWDJHV RI JHRG\QDPLF
GHYHORSPHQWLQWKHVWXGLHGUHJLRQ
3.1. Initial (nuclear) stage (Katarchean period) 
,QWKHLQLWLDOQXFOHDUVWDJHRIWUDQVIRUPDWLRQVDQGIRUPDWLRQRISULPDU\URFNSURWRFUXVWZDVIRUPHG)LJXUH
,WZDVFRPSRVHGRISRRUO\GLIIHUHQWLDWHGVXEVWDQFHVFORVHWRXOWUDEDVLFFRPSRVLWLRQ7KLVFUXVWKDGDKLJKPRELOLW\
DQG XQGHUZHQW KLJK WHPSHUDWXUH PHWDPRUSKLVP 7KH SURWRFUXVW KDG EHHQ FRPSOHWHO\ PRGLILHG DQG LV FXUUHQWO\
SUHVHUYHGRQO\LQWKHIRUPRILQGLYLGXDOUHOLFVUHSUHVHQWHGE\ERGLHVDQGOHQVHVRIXOWUDPDILWHURFNVLQWKHEDVHPHQW




3.2. The stage of the early differentiation (Archean period) 
7KHUHZDV DQ DFWLYH GHYHORSLQJ RI VLDOLF FUXVW E\ SURGXFWV RI LQWHUQDOPDQWOH GLIIHUHQWLDWLRQ )LJXUH  7KLV
SHULRGRIJHRWHFWRQLFGHYHORSPHQW LQ WKHUHJLRQLVDVVRFLDWHGZLWKWKHSURWRJHRV\QFOLQHVWDJH7KHUHZHUHDFWLYH
WHFWRQLFPRYHPHQWVDQGDVDUHVXOWSULPDU\SURWRFUXVWXQGHUZHQWKLJKWHPSHUDWXUHDQGKLJKSUHVVXUHFKDQJHV6XFK
FKDQJHV OHG WR D VKDUS GLIIHUHQWLDWLRQ RI SULPDU\ SURWRVXEVWDQFH ,Q WKH $UFKHDQ SHULRG WKHUH ZDV DQ DFWLYH
LQFUHDVHRIVLDOLFFUXVWE\SURGXFWVRILQWHUQDOPDQWOHGLIIHUHQWLDWLRQ)RUPDWLRQVRIWKLVSHULRGDUHDOVRSUHVHUYHGDV
UHOLFV LQDUHDVRI UHODWLYHO\FDOPRURJHQ\ LQ WKHVRXWKHUQDQGVRXWKZHVWHUQSHULSKHU\RI WKH7DWDUDUFK7KH\DUH
UHSUHVHQWHGE\ODUJHKLJKO\GLIIHUHQWLDWHGPDILWHEORFNVSULPDU\PDILWHFRPSOH[HV
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)LJ(DUO\GLIIHUHQWLDWLRQRIWKHSULPDU\SURWRFUXVW






$IWHU WKH IRUPDWLRQ RI SULPDU\ VLDOLF FUXVW ZLWKLQ WKH 7DWDU DUFK WKHUH ZDV D SHULRG RI DFWLYH PHWDPRUSKLF












$W WKH EHJLQQLQJ RI WKH /DWH 3URWHUR]RLF D V\VWHP RI IDXOWV RFFXUHG LQ WKH H[WHQVLRQPRGH HPSKDVL]LQJ WKH
SUHYLRXV PDWHULDO DQG WHFWRQLF KHWHURJHQHLW\ ,Q WKH PRVW DFWLYH ]RQHV ULIW VWUXFWXUHV ZHUH ODLG ± 6HUQRYRGNV\
$EGXOLQVN\ .DOWDVLQVN\ .LURYVN\.D]KLPVN\ DXODFRJHQV FRQVLVWLQJ RI 5LSKHDQ9HQGLDQ VHGLPHQWDU\ GHSRVLWV
)LJXUH7KLFNVWUDWDRI5LSKHDQ9HQGLDQGHSRVLWVOHGWRDGHIOHFWLRQRIWKHEHGDFFRPSDQLHGE\LWVFUXVKLQJDQG
LQWHQVH EDVLF PDJPDWLVP $ VHULHV RI VXEYHUWLFDO DQG VWHHSO\ GLSSLQJ GLNHV DUH SUHVHQWHG E\ URFNV RI JDEEUR
GLDEDVH IRUPDWLRQV 0LQHUDORJLFDO DQG SHWURJUDSKLF VWXGLHV VKRZ WKDW JDEEURGLDEDVH IRUPDWLRQV DUH HVSHFLDOO\
QXPHURXVLQWKHHDVWHUQSDUWRIWKH7DWDUDUFKDQGDGMDFHQWDUHDVERUGHULQJWKH3UHGXUDOVN\GHIOHFWLRQ7KHLQWHQVLW\
RIPDJPDWLF DFWLYLW\ZDVPL[HG LWZDV DPSOLILHG DQG GDPSHG SHULRGLFDOO\ DQG WKLV SURFHVV FRQWLQXHG XQWLO WKH
0LGGOH'HYRQLDQWLPH
$V D UHVXOW RI WKH GHVFULEHG SURFHVVHV WKH VWUXFWXUH RI WKH 6RXWK7DWDU DUFK ZDV VDQGZLFKHG EHWZHHQ WKH
9\DWVN\.DPVN\ DQG .D]DQ.LURYVN\ DXODFRJHQ GHSUHVVLRQV DFFRPSDQLHG E\ WKH IRUPDWLRQ RI QXPHURXV IDXOW




FHQWUDO SDUWV RI WKH DUFK 6XEKRUL]RQWDO ³GLVUXSWLRQ´ ]RQHV ZHUH IRUPHG EHWZHHQ VHSDUDWH SODWHV RI GLIIHUHQWLDO
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7KH GXUDWLRQ RI WKH FRQWLQHQWDO LQWHUYDO GXULQJ ZKLFK WKH EDVHPHQW URFNV ZHUH VXEMHFWHG WR ZHDWKHULQJ ZDV
GLIIHUHQWIRULQGLYLGXDOSDUWVRIWKH7DWDUDUFK3URILOHVRIZHDWKHULQJFUXVWZHUHIRUPHGZKLFKZHUHODWHUFRYHUHG
E\ PRUH MXYHQLOH VHGLPHQWDU\ IRUPDWLRQV )LJXUH  'HSHQGLQJ RQ WKH DJH RI VHGLPHQWDU\ URFNV RYHUO\LQJ WKH
EDVHPHQW WKHUH DUH SUH5LSKHDQ SUH9HQGLDQ SUH(LIHOLDQ DQG SUH0LGGOH 'HYRQLDQ ZHDWKHULQJ FUXVWV
/DSLQVND\DDQG=KXUDYOHY6LWGLNRY7KHLUWKLFNQHVVGHSHQGVRQWKHUHOLHIRIWKHEDVHPHQWGXULQJWKH
3DOHR]RLF WUDQVJUHVVLRQ RI PDULQH EDVLQV DQG UDQJHV IURP VHYHUDO WHQV RI PHWHUV LQ GHSUHVVLRQV WR PHWHUV LQ
HOHYDWLRQV7KH\ FDQEHGLYLGHG LQWR DUHDO DQG OLQHDUIUDFWXUDO W\SHV WKDW DUH DVVRFLDWHGZLWKGHHS IDXOW ]RQHV E\
PRUSKRORJLFDOSURSHUWLHV
,QWKHIROORZLQJHUDVRIWKH&DOHGRQLDQ+HUF\QLDQDQG$OSLQHWHFWRJHQHVLVSHULRGLFUHQRYDWLRQDQGUHMXYHQDWLQJ
RI WKHGHVWUXFWLRQ ]RQHVRFFXUUHG3HULRGLFDOO\ VWUHVVHV DQG VWUHVV UHOLHIV IROORZHG H[SUHVVHG LQ WKH IRUPDWLRQRI
GHVWUXFWLRQ]RQHVRIFRPSUHVVLRQDQGGHFRPSUHVVLRQW\SH
&RQFOXVLRQV
7KH IRUPDWLRQ RI GHVWUXFWLRQ ]RQHV LQ WKH (DVWHUQ 5XVVLDQ SODWH LV DVVRFLDWHG ZLWK WKH JHQHUDO FRXUVH RI WKH
SODWIRUPIRUPDWLRQ&XUUHQWO\WKHGHVWUXFWLRQ]RQHVRIWKHEDVHPHQWDUHWKHOHDGLQJHOHPHQWVGHWHUPLQLQJWHFWRQLF
DFWLYLW\ RI WKH UHJLRQ &RQVLGHULQJ WKH ORZ WRWDO GHQVLW\ RI WKHVH ]RQHV WKH\ FRXOG EH FRQVLGHUHG DV SRWHQWLDO
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